Introduction: Shwachman-Diamond syndrome is a rare genetic disease that presents with bone marrow failure, exocrine pancreatic insufficiency, and metaphyseal chondrodysplasia in infancy. Case Report: This report describes a 2.5-month-old boy who presented with a chief complaint of blocked nasal passages. His other part of the history was otherwise unremarkable. However, on examination, he was pale, a systolic ejection murmur was auscultated on the left parasternal border, and the tips of the spleen and liver were palpated on abdominal examination. His workup indicated persistent anemia and neutropenia in the setting of normal platelet and white blood cell count despite multiple transfusions with packed red blood cells. Further workup revealed normal size and function of all organs but the pancreas, with low amylase and lipase being noted. On follow-up, he was reported to have fatty stools, which were confirmed with an elevated stool fat, and congenital bone marrow failure confirmed by a bone marrow aspirate and flow cytometry. Whole exome sequencing indicated a genetic mutation that is diagnostic of Shwachman-Diamond syndrome. Conclusion: Shwachman-Diamond syndrome is a rare entity. However, a presentation of hematologic abnormalities especially neutropenia and anemia with bone marrow failure, skeletal abnormalities, pancreatic exocrine insufficiency, and any other organ involvement in infancy should prompt the clinician to develop a high index of suspicion for the disease.
Introduction
Shwachman-Diamond syndrome (SDS) is an autosomal recessive condition marked by exocrine pancreatic insufficiency, hematologic abnormalities, and skeletal abnormalities [1] . Multiple findings found in these patients can vary and overlap with findings in other closely related diseases such as cystic fibrosis, another common cause of pancreatic exocrine insufficiency.
Case Presentation
We report on a case of a 2.5-month-old boy who presented to the outpatient clinic with a 1-week history of nasal congestion and vomiting that was clear and moderate in amount up to once a day. His mother reported no other complaints at the time. On further inquiry, it was noted that he was born to a diabetic mother on metformin at 39 weeks' gestation via lower segment caesarian section for cephalopelvic disproportion. He weighed 2,625 kg. He developed neonatal jaundice, which was treated with a 2-day course of phototherapy. He was doing well on breast milk and formula milk as he had achieved all the expected milestones with immunizations being up to date.
Family history is remarkable of a 4-year-old brother who is alive and well. However, his maternal aunt and grandfather are known to have β-thalassemia trait, while his father is on management for allergic rhinitis, hypertension, and hypercholesterolemia.
Initial examination indicated that he was pale, not jaundiced, and afebrile at 36.4 ° C. He was not in distress, had a heart rate of 78 beats/min, a respiration rate of 28 breaths/min, and he saturated at 100% on room air. He weighed 4.2 kg and measured 53 cm in length. Systemic examination showed blocked nasal passages, blocked throat, few wheezes auscultated bilaterally, a grade II systolic ejection murmur best heard at the left parasternal border, palpable liver (2 cm below the costal margin) and spleen (1 cm below the costal margin), and an eczematous rash over the arms and the abdomen.
Initial Workup
Complete blood counts ( Fig. 1 ) indicated low hemoglobin levels and neutropenia in a background of normal platelet and white blood cell count. He received two blood transfusions to raise his hemoglobin levels from 4.09 g/dL to 13.1 g/dL. He was discharged as a pink, active kid with stable vital signs for further workup as an outpatient to establish the cause of anemia. However, blood studies showed persistent anemia and neutropenia despite multiple transfusions.
A review of earlier workup for neonatal jaundice showed negative results for hemoglobinopathies screening and glucose-6-phosphate dehydrogenase deficiency screening. He has blood group O positive, and his direct Coombs test and HB electrophoresis were negative, leading to a conclusion that the jaundice was largely physiological. Further to this, reticulocyte count was 3.76%, and his peripheral blood film was consistent with the complete blood count indicating a dimorphic picture with normocytic normochromic anemia with different shapes and sizes of red blood cells in a background of normal white blood cells and adequate platelets.
Iron studies were unremarkable with normal serum iron, ferritin, and total iron binding capacity, making nutritional deficiencies an unlikely cause of his anemia. The stool was negative for occult blood and the mother reported no change in stool or urine color or any vomitus.
Organ Function
Further assessment of a possible chronic disease that could cause the anemia revealed relatively normal organ functions of the liver and the kidney with only minor derangements in ALT (199 U/L) and coagulation panel with an elevated prothrombin time at 23 s, prolonged activated partial thromboplastin time of 50 s, and an international normalized ratio of 2. However, these parameters stabilized in consequent testing after vitamin K administration. A striking finding was the low levels of serum amylase and lipase (5.50 U/L). An abdominal ultrasound done showed normal architecture of all organs.
Patient's Progress
With further follow-up, there was persistence of anemia, and at one time, he was admitted for acute bronchiolitis after present- ing with fever. It is during this encounter that the mother reported having noted his sticky stools. An assessment of his stool fat indicated increased fat content in stool. Bone marrow aspirate and trephine biopsy were done as scheduled concluding that the patient was suffering from an ineffective erythropoiesis process following congenital bone marrow failure. Virological screening ruled out possible infective causes of bone marrow failure given a negative polymerase chain reaction for parvovirus, rubella, Epstein-Barr virus, and TORCH complex viruses. Similarly, a flow cytometry done indicated that the process was not due to a hematological malignancy as cells in the blast-like immature population (9%) were positive for immunophenotypic features of hematogones.
The patient progressed well with supportive management with multiple transfusions, vitamin K injections, cholecalciferol 400 units/mL (PEDIAVIT D) at 100 units once daily, lipase-proteaseamylase (CREON) at 0.5 capsules 3 times daily, and 1 mL of pediatric multivitamin once daily.
Further Workup and Future Management
At this point, the patient was on management for eczema and pancreatic insufficiency with congenital bone marrow failure possibly due to SDS, and the pediatric gastroenterologist recommended further analysis to find out the exact pathological changes that could have led to such a presentation. Whole exome sequencing was carried out to confirm our diagnosis (Fig. 2) .
Upon definitive diagnosis, the patient's parents were counseled on the next best plan of management for their son. They consented to a bone marrow transplant as it is the definitive treatment and we advised for HLA typing of the patient and his sibling in preparation for the bone marrow transplant. Meanwhile, he is doing well on serial transfusions and antibiotics as and when needed.
Discussion
SDS or Shwachman-Bodian-Diamond syndrome (SBDS) is a rare genetic disease characterized by neutropenia that progresses to bone marrow failure, exocrine pancreatic insufficiency, and metaphyseal chondrodysplasia that manifests in infancy [1, 2] . SDS is inherited in an autosomal recessive pattern with the mutation occurring at the SBDS gene that encodes for the highly conserved protein, the SBDS protein. The gene mutation forms the compound heterozygous genotype (c.183_184TA>CT, c.258+2T>C) in the interval of 1.9 cM at 7q11. The SBDS protein is located within the nucleus, where it forms part of RNA synthesis material; thus, its scarcity as seen with SBDS gene mutation leads to a deficiency in RNA metabolism that is essential for the development of pancreatic function, hematopoiesis, and chondrogenesis, which are deficient in the disease. However, some patients exhibit features similar to SDS but lack this genetic mutation, which is thought to arise from expression of the wild type of the SBDS protein [2] [3] [4] .
Pancreatic insufficiency leads to malabsorption, abnormal stools, malnutrition, and the result of growth retardation. The insufficiency is purely exocrine, and documentation of type 1 diabetes is a concurrent disease and not a result of SBDS mutation [5] . Studies show that SDS patients had lesser occipitofrontal diameters and decreased brain volume, which correlates with lower IQs and neurocognitive deficits in these patients when compared to controls [6, 7] . These patients also have a slight elevation in liver transaminases and mild hepatomegaly, both of which normalize before 5 years of age and remain so on long-term follow-up to adulthood. There is no evidence of development of hepatic steatosis, fibrosis, or cirrhosis due to the genetic changes [8] . Other findings of this entity include renal failure, ichthyotic maculopapular rash, dental abnormalities, and dysmorphic features [9] .
The disease was initially described in the 1960s by Shwachman and Diamond as a syndrome of pancreatic insufficiency and bone marrow failure that was commonly misdiagnosed as cystic fibrosis due to the identical presentation of abnormal stools and pancreatic insufficiency in the two entities. However, these patients had normal sweat electrolytes and lacked respiratory difficulties [10] . Diagnosis is dependent on clinical features, laboratory tests, and gene studies. The most common hematologic abnormalities seen in SDS are anemia, thrombocytopenia, and neutropenia. Treatment of the disease requires long-term follow-up after stem cell transplantation due to the associated graft-versus-host disease, with transplantrelated mortality postulated to be 35.5% (95% CI 17-54). Stem cell transplant carries an overall survival of 64.5% (95% CI 45.7-83.2) [11] .
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